There were no statistically significant differences between the two methods in TDEE or EAC in any ofthe sex or protocolgroupings. The heart-rate method also follows the varying activity patterns ofindividuals and can be used to closely estimate the TDEE and EAC of even small (n = 4-6) groups of subjects.
(EAC) were estimated by the minute-by-minute heart-rate method in 22 (16 men, 6 women) individually calibrated subjects and compared with values obtained by whole-body indirect calorimetry.
Subjects followed four activity protocols during the 22 h in the calorimeter, no exercise (n = 6) and 2 (n = 5), 4 (n = 4), and 6 (n = 6) 30-mm bouts of exercise on a bicycle ergometer at varying intensities.
There were no statistically significant differences between the two methods in TDEE or EAC in any ofthe sex or protocolgroupings. The heart-rate method also follows the varying activity patterns ofindividuals and can be used to closely estimate the TDEE and EAC of even small (n = 4-6) groups of subjects.
In the present measurements, it gave a maximum error of TDEE for individuals of +20%
Introduction
Attempts to assess the physical activity or daily energy expenditure of individuals or communities have included the factorial method (1), questionnaires (2, 3) , pedometers or actometers (4-6), heart-rate accumulators (7) (8) (9) , and the doubly labeled water technique (10, 1 1).
At the moment the latter seems to be the most widely accepted for accuracy in determining total daily energy expenditure in free-ranging subjects.
The two disadvantages of the method are, first, that although it will give accurate measures of average energy expenditure over periods of 10-12 d, it cannot give the pattern(s) of activity and, second, its cost is high both in materials and permanent equipment required for the analyses of the two isotopes.
There is a need for a less costly method that can be applied in field situations with reasonable accuracy and that can give some measure ofactivity pattern(s). Heart-rate recorders capable of registering and saving heart rates minute by minute without interfering with activity have been developed in a number of laboratories (12) (13) (14) 
Subjects
The subjects were 16 men (18-66 y) and 6 women (19-47 y At the end of the calorimeter procedure, the heart-rate recorder was detached from the subject and its contents were discharged into the minicomputer together with the times of starting and stopping the calorimeter procedure and of going to sleep and being awakened.
Because ofmalfunction ofthe heartrate recorders in two subjects, probably as a result of electrode problems, and the complete detachment of the electrodes in a third subject, the periods ofenergy expenditure measurements by the heart-rate method and calorimeter were shortened to 20.75, 19 , and 16 h, respectively, in these three subjects.
However, we refer to the study period as 22 (25) the value obtained from looking at the plotted values of VO2 on if! (Fig 1, graphed FHFLEX (1)
where m is the slope and b is the intercept ofthe activity calibration line (Fig 1) 
Results
The calibration curves of the two sexes exhibit some differences that deserve mention. In these subjects there were no statistically significant differences in the slopes or intercepts of the low activity (resting) values between males and females although the averages of the resting values of EE (RMR) in the two groups (6.7 ± 0.6 and 5.3 ± 0.2 kJ/min [1.6 ± 0.14 and 1.3 ± 0.05 kcal/min], respectively) were significantly different (p < 0.001). Also, the average slopes of the curves on the bicycle ergometer were significantly higher in males than in females(p < 0.00 1). The results ofthe EEs ofthe various groupings of subjects are shown in Table 2 . The data are presented as total daily energy expenditure (TDEE) and that spent in activ-
ity (EAC) over and above maintenance energy expendi-
ture. The subject whose electrodes became detached had been assigned to protocol IV. Because of the accident and the fact that three ofhis assigned six exercise periods were lost, his data were not used in the means for this protocol.
There are no statistically significant differences in any ofthe paired t comparisons between the two meth- 
Because MEE is common to both equations, it can be shown that
When the calorimeter values were subtracted from those obtained by the heart-rate method, the differences varied from -1.86 MJ(-445 kcal)to +1.99 MJ(+476 kcal)in all 22 subjects.
As can be seen from A regression ofTDEE by the heart-rate method on the 
1: 16-h (three exercise periods).
data from the calorimeter is shown in Figure 3 . (Fig 5) . An individual plot ofthe 30-mm averages ofEE from 2000 to 1800 the next day for one subject is presented in Figure 6 ; in this female subject the heart-rate method showed a good ability to follow the exercise periods but overestimated TDEE by 0.6 Mi (1 44 kcal). EE during sleep was monitored continuously by the calorimeter.
It was possible, therefore, to estimate the use ofBMR by the heart-rate method for the same period as The success of this approach will be dependent to some extent on the ability to determine fF1 at the point offlexion ofthe calibration curves (Fig 1) . Because ofan overlap in the higher fl-Is at rest and the lower fUs in exercise, it has been difficult to determine EE from fl-I in the range 80-120 beats/mm (29).
In the present experiments the FHFLEX was determined empirically as that measured by calculating the average of the highest if! at rest and the lowest during bicycle exercise plus 10. As employed in this analysis, the results were quite good for group values ( Table 2 ). The data for individual subjects shows a wider variability (Table  3) 
